Supplementary Figure S1 | The cathode reflectance measurement. a, The reflectance of evaporated Ag and ink-jet printed Ag. The reflectance spectra of the different cathodes were measured using a Planum-3000 Automatic Optical Element Spectrum Analyzer from BiaoQi Electronics Technology Co., Ltd. The incident and the detecting angles were set at 5. The thickness of the evaporated Ag cathode was 200 nm, while the ink-jet printed nano Ag cathode was approximately 1 μm thick. The transmission spectra were obtained together with the reflectance spectra. The zero transmission from both cathodes suggests that most light is reflected from the cathodes. However, the reflectance from the evaporated Ag cathode is greater than 95%, while the reflectance measured from the ink-jet printed nano Ag cathode is only approximately 45%. b, Schematic illustration of the specular reflection from the evaporated Ag, and the diffusive reflection from the ink-jet printed Ag. The apparent "low" reflectance from the ink-jet printed nano Ag cathode is attributed to its rough surface, which results in diffusive reflection rather than specular reflection from a mirror-like evaporated Ag film. c, The emission spectrum of the LED lamp as the light source for the absorption measurement. To verify that the ink-jet printed nano Ag cathode reflected most incident light, we used an integrating sphere system to detect the energy loss of the incident light due to the sample absorption. A collimated white LED lamp was used as the light source. The emission spectrum of the LED lamp covers the visible region well. d, The experimental setup of the absorption measurement through an integrating sphere. By comparing the distributed luminous powers inside the integrating sphere before and after the samples were placed into the sphere, we observed that the absorption loss was 4.4% and 6.8% for the evaporated Ag cathode and the ink-jet printed nano Ag cathode, respectively. The small absorption loss confirms that most light is reflected from the Ag cathodes. and Device E (ITO/PEDOT/P-PPV/BL/ink-jetted nano Ag) were characterized by stressing the devices at an initial luminance of 200 cd m -2 . Because we do not have access to high quality materials and our laboratory is not equipped with an industrial-grade clean room, neither device exhibits a long lifetime. The LT50 lifetime of the evaporated cathode device is approximately 7.2 hours while that of the printed cathode device is approximately 1.5 hours. To optimize the thickness of the BL, we applied various BL thicknesses on the single devices. The device with the 50 nm thick BL exhibits the best performance. The electroluminance spectra are presented in Supplementary Figure S2 against the control device without the BL. Previous work demonstrated that the thickness of the PFNR 2 could adjust the built-in potential of the device, which helped the electron injection 35 . We believe that the same mechanism works in the BL thickness optimization. Because UV exposure generally affects light-emitting materials, the effect of UV exposure was investigated by exposing the PLED device in the structure of ITO/PEDOT/P-PPV/Ba/Al to UV radiation for various times. The results demonstrate that 2 min UV exposure can slightly improve the maximum luminance while slightly reducing the half-lifetime at the initial luminance of 1,000cd m -2 .
Supplementary

Supplementary Reference
35 Wang, L. et al. Utilization of water/alcohol-soluble polyelectrolyte as an electron injection layer for fabrication of high-efficiency multilayer saturated red phosphorescence polymer lightemitting diodes by solution-processing. Appl. Phys. Lett. 89, 151115 (2006) .
